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TI Studies on vaccination against papillomaviruses: a comparison of purified 

virus, tumour extract and transformed cells in 

prophylactic vaccination. 
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GS Department of Veterinary Pathology, University of Glasgow Veterinary 
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AB Calves were vaccinated with two preparations made from one cutaneous 
f ibropapilloma induced by bovine papillomavirus type 2 (BPV-2). 
One vaccine consisted of homogenised tumour; the other contained purified 
virus only. Both produced resistance to a heavy challenge infection of 
BPV-2. One calf in the vaccinated group developed a small tumour and 
rejected it earlier than the control calves. It would appear likely that 
the prophylactic immune response was induced by viral structural 
proteins only and that tumour-specific antigens are unnecessary. Bovine 
fibroblasts were transformed in vitro by BPV-2 and administered as a 
vaccine; immunity was not induced. 
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AB The prophylactic papillomavirus vaccines currently in 

clinical trials are composed of viral LI capsid protein that is 
synthesized in eukaryotic expression systems and purified in the form of 
virus-like particles (VLPs). To evaluate whether VLPs are necessary for 
effective vaccination, we expressed the LI protein as a glutathione 
S-transf erase (GST) fusion protein in Escherichia coli and assayed its 
immunogenic activity in an established canine oral papillomavirus 
(COPV) model that previously validated the efficacy of VLP vaccines. The 
GST-COPV LI fusion protein formed pentamers, but these capsomere-like 
structures did not assemble into VLPs. Despite the lack of VLP formation, 
the GST-COPV LI protein retained its native conformation as determined by 
reactivity with conformation-specific anti-COPV antibodies. Most 
importantly, the GST-COPV LI pentamers completely protected dogs from 
high-dose viral infection of their oral mucosa. LI fusion proteins 
expressed in bacteria represent an economical alternative to VLPs as a 
human papillomavirus vaccine. 

L14 ANSWER 2 OF 3 MEDLINE on STN 

AB OBJECTIVE: To summarize existing data regarding the feasibility of 
developing strategies for prophylactic and therapeutic 
vaccination against human papillomavirus (HPV) infection. DATA 
SOURCES: We used the Medline data base and reference lists of articles to 
identify English-language papers that evaluate strategies for 
prophylactic and therapeutic vaccination against HPV infection. 
METHODS OF STUDY SELECTION: Our search uncovered several reports of 
systems that produce recombinant HPV major capsid proteins as antigens for 
biochemical, molecular, and immunologic studies and investigations that 
evaluate cell-mediated immune responses to HPV-induced, tumor-associated 
peptides. DATA EXTRACTION AND SYNTHESIS: Recombinant HPV major capsid 
proteins, which self-assemble into virus-like particles, are produced in 
quantity, mimic the conformation of native virions, react with 
neutralizing antibodies f and are type-specific. Human 
papillomavirus early viral peptides induce cytotoxic T lymphocyte 
responses that retard tumor progression and protect against tumor 
development after challenge in animal models. CONCLUSIONS: Recombinant 
papillomavirus virus-like particles are highly antigenic, 

protective in animal models, lack potentially carcinogenic viral DNA, and 
are, therefore, ideal candidates for a prophylactic vaccine 
against HPV infection. Immunization with HPV tumor peptides may be 
beneficial in tumor prevention, regression, and rejection. Vaccines 
against HPV infection can be important in reducing the incidence of 
cervical dysplasia and carcinoma worldwide, particularly in developing 
countries . 

L14 ANSWER 3 OF 3 MEDLINE on STN 

AB Human papillomaviruses (HPVs) cause »a variety of cutaneous warts, mucosal 
condylomata, and dysplasias and are etiologic in cervical cancer. 
Papillomavirus (PV) conformational epitopes on the surface of 
virions are type-specific and are the target of neutralizing antibodies. 
In this study, we describe two methods of in vitro expression of HPV major 



capsid (LI) proteins which mimicked conformational epitopes and 
demonstrate their type specificity and ability to react with neutralizing 
and/or conformation-dependent antibodies. The LI open reading frames 
(ORFs) for HPV-1, 6, 11, and 16 were molecularly cloned into a SV 40 
expression vector and the encoded gene products were expressed in 
mammalian (cos) cells. Similarly, the LI ORFs for HPV-6, 11, 16, and 18 
were molecularly cloned into recombinant baculovirus and the encoded gene 
products were expressed in insect (SF9) cells. The expressed LI proteins 
reacted by immunofluorescence and immunoprecipi tation with polyclonal and 
monoclonal antibodies generated against their corresponding native virions 
and by Western blotting with antibodies that recognized nonconf ormational 
epitopes of denatured virions. The recombinant LI proteins expressed 
conformational epitopes in both cos and Sf9 cells that were type-specific 
and displayed neutralizing epitopes. The ability to express, purify, and 
qualitate the reactivity of recombinant LI proteins will now permit the 
serologic analysis of host response to HPV infection and the development 
of prophylactic PV subunit vaccines. 
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